Fertility and Infertility [Abridged]
Dr R G Edwards (Physiological Laboratory, Cambridge) Immunological Aspects of Infertility Studies on immunological impairment of fertility must take account of the various kinds of antibody molecules produced after immunization. In man IgA, IgG and IgM are the major types of antibody, each having distinct immunophysiological properties. A fourth antibody must be included in studies of antibodies against spermatozoa: a lytic complement-fixing antibody, found in animals as a slow y-globulin, which can lyse spermatozoa and germinal cells in the testis (Edwards 1960 , Beck et al. 1962 , Spooner 1964 , Johnson 1968 ). Trhis antibody is remarkable in being found before immunization in all males and females of every species examined; it is a naturally occurring antibody of unknown atiology. Johnson has characterized it as a slow IgG.
In males of many species, immunization with spermatozoa or testis in adjuvant can result in destruction of the germinal cells of the testis. Highly purified antigens have been characterized , Voisin 1967 , but the nature of the immunological response is poorly understood. Recently, cannulation of the rete testis in the ram has allowed the study of the immunological proteins in this fluid (Johnson & Setchell 1969) . Protein content was low, and two of the four immunological proteins were absent, IgM and slow IgG. The basement membrane evidently restrains the entry of these antibodies in the normal male, but they might enter after immunization or under conditions of inflammation. Induced IgG antibodies, for example, or the lytic antibody could then destroy the germinal cells.
Since the lytic antibody develops before puberty in animals, inflammation after puberty could be potentially more dangerous than before. Damage such as that caused in mumps orchitis, cadmium treatment, &c., might be due to the lytic antibody.
Some men are infertile because auto-antibodies cause agglutination of their spermatozoa at ejaculation, and progression through the cervical fluid is prevented (Rumke 1967) . Little is known about the type of antibody responsible for the agglutination. It will probably be an IgG, transmitted into the seminal plasma in greater amounts in some men than others. Studies on vasectomized men and on the seminal plasma and serum of other infertile men are badly needed in order to find out which antibodies are transmitted, the route of transmission, and how individual men differ, but such studies are lacking.
In the female, antibodies could either be produced locally in the tract, or leak in from the systemic circulation. Locally produced antibodies appear to be responsible for the anaphylactic-like uterine contraction at intercourse that occurs in a very few women. In one case the antibody was identified as an IgA, the antigen a glycoprotein in seminal plasma (Halpern et al. 1967) . Locally produced 7S antibodies cytotoxic to spermatozoa have been found in cervical secretions of a few infertile women (Parish et al. 1967) . Repeated intervaginal immunization can lead to local and circulatory antibodies. Antibodies circulating in serum can also enter the female tract (Sokolovskaya 1967), although then direct demonstration is difficult. Nevertheless, effects on fertility follow systemic immunization with spermatozoa, and damage to spermatozoa in the female tract can be shown. Analysis of uterine secretions reveals that 2 all the immunological proteins are found there, but the methods developed for collecting these secretions have proved liable to cause artifacts.
Much more knowledge about the local production, migration and physiological effects of the various types of antibody is needed before we can understand how antibodies impair fertility, or how contraceptive methods using vaccination can be developed.
Professor Ivor H Mills and Dr R J Wilson (Department ofInvestigative Medicine, Addenbrooke's Hospital, Cambridge) Endocrine Studies in Women with Secondary Amenorrhoea
Endocrine studies were carried out in 117 women with secondary amenorrheea: 115 were in the age range 17 to 30 years; two were 45 and 46 and complained of infertility and menstrual irregularity.
Skull X-rays revealed pituitary tumours in 2 pat ients.
BMR and 1311 uptake studies were carried out. Only 6 patients had less than 200 neck uptake of 1311 but 28 had a BMR of less than -14 %. Only 3 patients were hypothyroid by both tests. In some cases the low BMR was due to a selfimposed regime of food restriction. In 5 patients the menstrual disturbance responded to thyroxine treatment and they are considered to have been suffering from hypopituitary hypothyroidism. The responses to TSH supported this.
The response to metyrapone was determined in hirsute and nonhirsute patients. The 1 7-oxo-steroid response relative to the 17-oxogenic steroid response was not greater in the hirsute women. This is in contrast to the response to ACTH in these two groups of patients (Prunty 1956 , Mills et al. 1962 ).
Total gonadotrophin excretion was measured and suggested that 3 women had ovarian failure. The 2 women of 45 and 46 were not among these 3. In 16 patients no gonadotrophin was measurable in the urine. This is not absolute evidence of pituitary failure.
Assessment of ovarian size was made by X-ray in the prone, head-down, 45-degree tilt position after induction of a pneumoperitoneum. The size of the ovaries was assessed by the ovarian index. This is the sum of half the product of two measurements at right angles for the two ovaries. (This is half the index devised by Ferriman & Purdie 1965). The distribution of the ovarian indices suggests two main ovarian populations: the normal is probably between 5 and 11 cm2. Ovarian size on X-ray was compared with that found at laparotomy in 18 patients and showed a very close agreement.
Ovarian hypoplasia was shown on X-ray in 3 patients: this was confirmed at laparotomy in 2 and at post-mortem in the third.
By combining all the endocrine data a diagnosis was arrived at in 105 of the 117 patients. The polycystic ovary syndrome occurred in 500% of patients with menstrual disturbance. The diagnosis was confirmed at operation in all 21 who were operated on. The next most common diagnosis was anorexia nervosa, 17% of all the patients. There were 7 other patients in whom the only abnormality was a low BMR. The other diagnoses were less frequent: psychological, 6 cases; ovarian hypoplasia, early menopause, 3 cases each; obesity amenorrhcea, pituitary tumour, 2 cases each; one case each of partial hypopituitarism, Cushing's syndrome, thyrotoxicosis and chromosomal mosaicism ( XO/XX).
Of the patients with anorexia nervosa restoration of normal weight brought about return of menstruation in 8. Of the patients with polycystic ovaries, 21 had wedge resections and 16 had regular periods following it: 6 became pregnant. Of 8 treated with clomiphene, all had return of regular menstruation and 4 became pregnant.
